TT-G suggests that the tumor growth inhibitory activities are almost as strong as TT-B, in respect ofGI50 and TGI against several human cancer cell lines.
In the course of screening for new microbial secondary metabolites with antitumor activities, thiazinotrienomycins, new members of the ansamycin family of antibiotics produced by a Streptomyces sp. MJ672-m3, were isolated.
They were identified by their cell-growth inhibitory activities in vitro, and showed some cell line specificities among the human cancer cell lines tested^. We recently isolated three new ansamycin antibiotics from a fermentation broth of the same strain. We report here production, isolation, physico-chemical properties, structures and some biological properties of these new antibiotics.
Results and Discussion
Isolation of the Antibiotics Fermentation was carried out using the same methodas reported in the previous paper1}. A 10-liter culture broth was filtered to separate the mycelial cake. The mycelial cake was stirred successively with 3 liters of MeOHand 3 liters of 66% aqueous acetone for one hour each, and filtered. The filtrates were combined and concentrated under reduced pressure to remove the organic solvents resulting in an aqueous solution. The condensed solution pp.886 -894 was mixed with the broth filtrate and antibiotics were extracted with an equal volume of EtOAc (10 liters). The EtOAcextract was concentrated under reduced pressure to
give an oily residue (6.0g), which was purified using chromatography on a silica gel column (150g, 5X20cm) eluted by a linear gradient from CHC13 to CHCl3-MeOH because of its coupling to 13-H (<5H 5.23). Connectivities of the four partial structures were revealed in the HMBC spectrum as shown in Fig. 2 . The HMBCspectrum showed connectivities between 20-NH (<5H 1 1.2) and carbons C-l (8C 170.8), C-19 (Sc 146.7) and C-21 (Sc 114.8). The *H and 13C NMRspectra of 2 were closely related to those of thiazinotrienomycin E1} that has a triene structure. The ansa ring moiety from C-l to C-l7 and the N-(cyclohexylcarbonyl) alanine moiety from C-28 to C-37 in 2 were the same as those of TT-E. These results suggested that 2 was structurally different from TT-E only in the phenolic chromophore. The phenolic chromophore was deduced to have a composition of C7H3NOS by considering the molecular formula. The HMBC spectrum of 2 indicated that 17-H at <5H 3.22 was coupledto C-19 (8C 146.7) and C- 23 (<5C 133.6 ).
An aromatic proton (21-H) at 8U 8.62
showed coupling to C-19, C-20 and C-23. An aromatic proton (24-H) at <5H 9.18 was coupled to C-23 through a sulflde bond and to C-22 (<5C 147.3) via a nitrogen atom.
Thus, the chromophore was found to be a derivative of benzothiazole. The geometry of the triene was all E in view of the coupling constants of J45, J67 and JS9, which were 15.3Hz, 15.0Hz and 15.0Hz, respectively. NOE's were observed between methyl group at C-26 (<5H 1.99) and an olefmic proton 15-H (<5H 5.33), which indicated 14 Z. The molecular formula of 1 was established as C37H47N3O7S (MW 677) by FAB-MS and NMRdata. From the analyses of NMRspectra, the structural difference between 1 and 2 was revealed that the cyclohexane moiety in 2 was replaced by a cyclohexene in 1 as shown in Fig. 1 . The stereochemistries of 1 and 2 at the positions ofC-3, 1 1, 12, 13 and 29 are not defined. But the lU and 13C NMR data of 1 and 2 for coupling constants and chemical shifts of above positions were essentially the same as those of TT-E1?2) as shown in Table 2 . Consequently, the configurations in 1 and 2 are assumed to be the same as those ofTT-E. It should also be added that the first total synthesis of (+)-TT-E has been achieved3'4).
Structure of 3
The physico-chemical properties of 3 are shown in Table   1 . The molecular formula of 3 was determined to be C36H48N2O8 (MW 636) by FAB-MS and NMR data. High were determined by the HMBCspectrum as shown in Fig.  2 . The HMBCspectrum of3 indicated that the 17-H at 8H 3.05 showed coupling to C-19 (8C 138.1) and a signal of 21-H (<5H 8.49) was coupled to C-19, C-20 (8C 126.9) and C-22 (8C 152.3). A hydroxy group attached to C-22 of the phenolic chromophore was observed at <5H ll.2 in the *H NMRspectrum. The *H and 13C NMRdata of spin systems from C-l to C-17 and from C-28 to C-36 were very similar to those of 2. But comparison ofNMRdata for 3 with 2 showed that 3 was structurally different from 2 in the phenolic chromophore moiety and the triene part. The phenolic chromophore of 3 was deduced to be C6H3O2by considering the molecular formula. The analysis of the HMBCspectrum clearly indicated that C-19 was connected to C-5 (5C 74.0) through an ether bond and C-20 linked to C-4 (<5C 62.5) via an amide nitrogen. Therefore, the chromophoremoiety was deduced to be a derivative of benzoxazole which was fused by a pyrrolidinone ring as shown in Fig. 2 . The geometry of the diene was all E in view of the large coupling constants of 15.4 Hz for both J6 1 and JS9. NOE's were observed between 15-H (<5H 5.29) and 25-H3 (<5H 2.07) indicating 14 Z. Other configurations in 3 are not defined.
Biological Activity
The Mean Graph pattern using COMPARE analysis5) (Fig. 3) suggested that the tumor growth-inhibitory Compoundswas as strong as TT-B in respect of GI50 and TGI against several cancer cell lines (Table 3) . Compound 1 was as active as 2 in the growth inhibitory activity against, for example, KB, HeLa-S3, and SC-6 (data not shown). Compound3 was some hundred times weaker than 1 and 2 in the growth inhibitory activity against, for example, KB, HeLa-S3 and SC-6. Compound 3 was as active as 1 and 2 only against HL-60 (data not shown).
Various microorganisms were insensitive to all these compounds at concentrations as high as 1 ,000 /ig/ml except that 3 at 1,000/ig/ml showed an inhibitory zone (15 mmin diameter) against Pyricularia oryzae on the agar plate.
Discussion
As our original data indicated that TT-B was the strongest congener inhibiting growth in vitro of some humancancer cell lines and therefore TT-Bwas chosen for further studies of the mechanism of action7~9) and the (central nervous system) inhibitory effect on human tumor cell xenograft in nude mice6). However, the Mean Graph of2 (Fig. 3) suggests that the newly found congener, compound 2, was as strong as TT-B6) in respect of GI50 and TGI against BSY-1 (breast), NCI-H522 (lung), OVCAR-5 (ovarian), MKN-1 and -74 (stomach), as summarized in Table  3 . Since BSY-1 xenograft was completely suppressed by TT-Bat the dosage of 50mg/kg, better results will be expected with 2. In vivo experiments will be undertaken with 1 and 2.
Experimental
HumanCancer Cell Lines and Culture Conditions Measurements of cell growth inhibition against a panel of 39 humancancer cell lines and the data analysis of 2 (Fig. 3) were determined as previously reported5).
General UV spectra were recorded on a Hitachi U-320 spectrophotometer and IR spectra on a Hitachi 285-spectrophotometer.
NMR spectra were recorded on a JEOL JNM-A500 NMR spectrometer at 500MHz for lU NMRand at 125MHz for 13C NMR. Optical rotations SEPT. 2000 were measured using a Perkin-Elmer 241 polarimeter. MS spectra were measured on a JEOL JMS-SX102 spectrometer.
Analytical Procedure
An HPLC system using a Senshupak (C18 column, 5^m-100A, 3.9mmX150mm, SSC Co. Ltd.) was developed with 65% MeOH(pH 5.0) at flow rate of 2,0 ml/minute at 40°C and the absorption was monitored at 250 nm.Silica gel TLC (Kieselgel 60F254 Art. 5715, Merck) was developed with CHC13-MeOH (10: 1), Tolueneacetone (3:2) or Toluene-CHC13-MeOH (3:7:3) and spots on TLC were detected using phosphomolybdate-H2SO4. (melanoma), Ov (ovary), Re (kidney), St (stomach) and xPg (prostate). Growth inhibition (GI50, 50% inhibition; TGI, 100% inhibition; and LC50, 50% killing, i.e., 150%inhibition) was determined and the results were analyzed and graphically displayed as reported5).
